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1 INTRODUCTION 
The forecasting of damage length which occurs along the coastal areas is very important in the economic 
activities and security of fishermen, the operation of port facilities and the safety of port workers and lo-
cal residents along the coastal region. Typhoon 9918, which maintained a maximum wind speed of almost 
45 m/s near the center, struck the Kyushu Island in the western part of Japan. The anomalous storm surge 
was induced in the closed seas of the western region of the Kyushu Island by Typhoon 9918. The maxi-
mum anomaly is estimated to be about 3 m at the northern part of the Yatsushiro west coast (Figure 1). In 
total, 16 people were killed, 62,772 houses destroyed or damaged, and 1,883 houses were flooded. There 
was no forecasting system along the damage length that occurred by the typhoon passing through Kyushu 
Island. If an announcement of storm warning and evacuation had been provided for residents along the 
coastal area before the typhoon struck, these victims might have been spared. 
The forecasting method based on the magnitude of a typhoon center is described. The usefulness of a 
forecasting system for announcements of storm warnings and evacuations using an improved Magnitude 
Method for coastal residents is discussed. 
2 IMPROVED MAGNITUDE METHOD 
The author proposed an improved Magnitude Method which is calculated based on 74 typhoons over past 
25 years from 1980 to 2004. This method is proposed for forecasting the damage length of maritime 
structures caused by an approaching typhoon on each coast along the coastal regions in Kumamoto Pre-
fecture (Figure 1). All typhoons passed an area delineated by a latitude of 30° N and 35° N and a longi-
tude of 127° E and 132° E in a 25-year period. The number of typhoons passing through the delineated 
area is 74. The paths of typhoon are classified according to 13 types. The magnitude method is defined 
based on the maximum wind speed near the center and the size of the typhoon at a latitude of 30° N. The 
size of typhoon is defined as the radius of the area in which the wind speed is greater than 15 m/s. The 
maximum wind speed is classified into 10 ranks and the size is classified into 8 ranks. The magnitude is 
ranked from 1 to 17 as shown in Table 1. The damage length is defined as an alongshore length of dam-
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ABSTRACT: In 1999, Typhoon 9918 struck Kyushu Island, which is located in Western Japan. During 
the strongest stage of the typhoon, the central pressure was 930 hPa and the maximum wind speed was 
46.3 m/s near the center of the typhoon. Due to the significant storm surges and high and long period 
wind waves, the typhoon caused extensive flooding to land area and enormous damage to maritime struc-
tures. The improved Magnitude (iM) Method can be used to estimate the damage length of maritime 
structures that will occur along the coast before a typhoon strikes. The usefulness of a forecasting of the 
damage length on an announcement of storm warnings and evacuation using an iM Method for coastal 
residents is discussed. The result shows that this forecasting method is useful for disaster prevention man-
agement to coastal residents. 
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